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ABSTRACT: 

PURPOSE: To provide a semiconductor device in which a 
problem of a high 

internal resistance of a built-in diode is eliminated and 
an avalanche 

resistance is excellent concerning the semiconductor device 

having a horizontal 

double diffusion type MOSFET. 

CONSTITUTION: A second drain electrode 12 is formed on 
the rear of a 

substrate 1 and is connected to a first drain electrode 11. 
Also, as another 
embodiment, a groove reaching the substrate 1 is formed 
under the first drain 

electrode 11 and a conductive layer is buried in the 



11/17/2004, EAST Version: 1.4.1 



groove . 

COPYRIGHT: (C) 1 994 , JPO& Japio 



11/17/2004, EAST Version: 1.4.1 



(i9)B*a«frjf (j p) (12) & Jf# jfr & S (a) mmm&m^ 

#^6-151863 

(43)£MB ¥(£6*P(1994) 5jl31B 



(51)Inta 5 




F I &fl5fer;f&fr 


H 0 1 L 29/784 








9168-4M 


H 0 1 L 29/ 78 3 2 1 J 




7377 -4M 


3 0 1 J 




9168-4M 


3 2 1 C 










#11^4-295837 


(71)EtJBA 000000295 








\cC) XuU& □ 




^ &w)tf5\£.l/u s ill J EJ • #1*^7 
























(74)ft&A #«± »bj 



(54) 



(57) imi 

[g»] *5WHI±, «H«)Z«6IBlMOSFETt 

[MA] mim<v&t)*wm. m^mm^m 
ft. a«fii2t*i<oHM^iiffii itmrn+t 
f m yttg i i <z>T«fc£* i iz&tzmzm. * 



I I H b <f y *fc 



7 FUON 1 ! 1 



12 



' 



3*- HKfc« 



11/17/2004, EAST Version: 1.4.1 



1 

in&R 1 J JNHHWUilcWtT ft *» 1 flWilO 

^< t i>m i <?) k m >mmm mmzm&m. 

MOSFET £ W * ¥$ftHSlCfc V >T , 

i mxm 2 ] tmm 1 te^fltso-ssAj&sw o s 

mew i«kw ymtcoT&iz. mi¥m#mmzm 
tim^mihtixa *> . K»fc**tt*>«**aft&x, 
■?* o . R«Aa*«3^^ < t bmzm 1 *> k m v 

mm. 

[00 0 1] 

OSFET (MOSm%$)%Mhyyi;x?) fc^ttft 

*Bfommzm-z t ot* ft . 

[00 02] 

[«3lW58ffi] ft*, £*>a«K±. IS PSD' 9 
1 (1991-6) IEEE P. 61-64 

t. 

[ooo33 wffimi. t-f Nmcvmitmt 1 ±t 
mw?-->?£m Ltz-y— h mm 3 &tw v >- 

fl:M32WJfy-hmffi4<0^'^-y{=J: *)±juy754 
N* Jf6**PS5rttftS. V-XN + J1614, P 

V -Xfi 1 0 (4*fefiSl8 T-y- h«« 4 t tttft LT , 
P«5tV-XN* Mfc. P«5<7tfh 

fflJ-CN- xt^cOfEffifch'MyN^Srl&ft. n 
MHL»9ft3»ftLfc KM >-«ffi 1 1 WMW 

S. 

[0 0 04] 

♦ Jf 6&tfPH7&Z>'N- XKJ|2A»fc$r4*£NPN 



(2) ^¥6-15 1863 

2 

v vjUi»B 5 b ux-r> ^ y v x $ ithmmizti . 
zn®&. mmtn cr»\,-bzm*). y-xN + «6 
ttrcan«rv^ N ABxr^yy-snZitrnm*) 

T(4, 79-f*-f-;HH»oJ:5t:PJ15tJ:4rtit^ 
F t flffl-t ft t 0 » «5g I a # JtffitfiWS 

[0005] £<9&HH14, feLh^-^PiBS-jfiM-f l>rt 

io «^ *- vvmsMtf*.* »iihia*n& i . *^ 
awtt-ft. 

[0006] 

*\ mmcormsm.mMosFETX't>i*mtigimz 
aux. miommtvximftmkmmzmmm 

3S2cDHMiJi: LT F M yJifcffiMEN* 

20 LfciOT^, • 
[0007] 

*con- xb•lcolbffi6^{^it^fiI^£v^N + 
[0008] Xm2<7)^S£CTt'<4^<7)N- XKJIrtT 
[0009] 

[HUM Hi (4, i^BW^l^OI«T»&. 

[00 10] ClOffl3ti4, H5fi0«^W«jg{CfcV^ 
T . ^zgf*«!|s 1 i^Sffl(cm2 KM 1 2 SrffM 
L (i«Wl«fil»«SIBRe*^-eW8t:r , *4) . 7^ 
-yT$-h^I^.{4V\--y 7--^T-H2 K1/-Y ym*§ 1 2 t 

JttCiftt. MOS (MOSFETtUfO) ffijf^t L 

t ^m?)iE<4 . vtmmm t n t < use i i ^ssns *» s 7 

40 A^y^x^SSXlirtK^ ^- K4>*S8i»I2S&2 K 

u 1 2 (c injtt 1 1 2 b rssft ft 

[00 11] 0214, i<0»B^5»2<0||ifcWT»4. 

[0012] mmnm&tm&jnit. k m vn + 

S - >7 AXI4T i W^tfO^JRSr-t < $r < t msffi 2 0 

owjffifcmmw^ l . fr^-t < z < 1 1 n- x h-iico 
a. Kwytfintws. w. ?S2 0rti4. 9 

50 «ttaiM2 1«rtat:«S^***oTt»*>**>'5rv^ 



11/17/2004, EAST Version: 1.4.1 



(3) 



1fiffl¥-6-l 5 1863 



u»3*?i$rv\ z^mmzxit. Moslem 

«i#fc£gT1±& < . X. iSfc, iO-i^y^^Mg 
tfi;Sr/h§< tfcftKlfs 04 tijrf J: d t.. KMyN 

10 

C0013] $ 2 <DmMM<7)¥m»m.0m&um 1 1 

XI*. N- Xt'JI2£»)£iL RI E (Re ac t i v 
e Ion Etchi ng)i£{Cj:»)i»20£#Jft 
U *«tt£*T*-*NI!#'J x'Jny^A 1 XtiT i W 

*<oA*srcvD ut¥timttf$.%) xim^xm®. 
*»2o<?)E')fc^*ai*&. ^ofta»<oxe*itu 

TMOSFET*®jfiL. HMymffil lkiiTffiSWI 20 

tts&ii 2 1 &««w(cffiKt h x 0 iz-ti z t rum i 
(vmmtmtmbtii. 1 1 

[0014] nmmm 1 &i^akM2-cu, NchSM 12 

OSFETfc-OVvCa^* 4 ., PchMOSFEW 2 0 
I GBTtdttl/CiHtrciSifctt^a^ifc^. 2 1 



mm-ti-m^zmn zztii^otx-b*^. 

[00 15] 

1B8B4, BfctfJN- xt*«itJS*itlk^ftlfffiv^N* 
[0016] Xm2^^tm4cO»fe0l|T1i, fl&*ON 

[01 ] 

[H2] **H<A»2*)*lfcW 
[03] *»B<o*3^atW 
[04] *JWB<0»4«Hit«' 
[05]«!#W 

[1W>IW!] 

F W >1SM 
%2<»YVAV%Mi 

m 

mm&m&ia 



[@i] 




him f««!2 



,10 



1 1 c i/-r>«H 



[02] 

9 = >y9 MUftw 



t i - 



I ***** 



I CD Xft W 



[04] 



[03] 



10 







> 

l 1 




| NU^ 



21 20 
* £ 9} © JJ 5 TO « tt A 



-4 

-2 





10 






AO 8 


7- 




- 


1 


j 





/ 20 
21 *s««a/a 

** W COM 4 CD Sf ff 0| 



11/17/2004, EAST Version: 1.4.1 



(4) 



%fffl¥6-l 5 1863 



[05] 



6V-XN+1 




» * *J 



11/17/2004, EAST Version: 1.4.1 



